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A bstr act
T 出s pape ris 血e coI血 tlatiol10ftlle Study of the r elatio nship betwe e nsa tellitephen olog yofNO A A/ A VI耽 R-
den ved No rm alized Diff･e renc e Ve&etadon lndex (N D Ⅵ) a nd rain血n ill 払 st Asia. Tl旭t Study 11 0ted signific a nt
dlffTe re n c e sill ND Ⅵ-rairLfhllrelation sl止p 払r the diversevegetationtypes. n e CtbTerLt paper ex amined these
diaere nces whether c allbe e xplaill由 byrela如n血ipbetw e en ND V 工a nd airtemperahm . Therefo re, the N D Ⅵ皿 d
airtel叩 e ratl駅 aSSOCiatiorlS W er eCa n ed o11t wi 血s e v erahegression 肌alyses:(a)tin rel 血o n ship w a s 8n叫′z edby
rising a m ean an n tul h tegrated ND Ⅵ and a lne an alt n u al irtel叩 e rE(tur e血
.
a11 名5 0station s. Itseel ned 也elin 飽 r
relado n slllpis TehtlVely w eak(r I O14 O)･ Ho wev er, whensepa rated an alysヲs w ere I-sed wi th tlle nOIlthlytime series
data of e ach st且t1 0n,their cczT elatioll COelrlCie nts were slgllit
-
1CarEtfar a glVe n Statioll S, Which v ariedfrolnA).80to
O･87･(b)Ba sedo n m e antim e
.
s erie sN I) Ⅵa lld al一tempera tu red ぬofe a ch v egetatio ntypeinperlOd .Ta n 叩 1 98 6 to
De cember1 99 3, the c o r relat10n S Werelhlearly LqiglllflC allt(r > 0.7 0), exceptfbr de se rt are a. r w as only 0.4 9. h
addito n
,
whe n inv e stlg8tl11gtile Cha ra cteristi csOfnle meaA1 8Inual airtempeT血 r e and time lag, w ere alizedthe
v eget&tio l一tyPeSdid11 0tStronglydlfTer wi thre spe ctto airte mpc mtu r e 皿 alys e s,
Ke yw o rds:N D V I, airtempe rat ur e, v egetatioll, a nd Ea st As ia .
rNTROD tJC TI O N
W e e xpected the rela[tion shipsbetw e eIIN D VIand airte mper attF e CO ulde xplore血e differe n ces ofthe
vegetatio ntypes, sin cete mperature v arible hasbe en c o m m o n llSed as o n epoten cyinpllt tO Classi8,the
vegetatio ndistribution o v er agiv eIl are a(Lee m an, 1990;Klra, 1945;Box
'
s, 1 981, ctc). a ndalso as on e
deter m ular[tV ariable ofcrop produ ction especlalyirkStlbtropicsOvh lirLgrean,19S6).
Re cently, the rela也on shipbetw eerL re m otelys en sed N D V Iandte mperaturellaSbee n widely observ ed
(e.g, S mi tha nd C ho ndhury, 1990こLambin andE hrlich. 1996こSchltz andHalpert, 1995). Smi thand
C houdhury(19 0)fo und o ut thatin agdcdtu ral 1and llSehad significaTltin v erse relat10IISllipbetw e en
estim aledr adialltS 血 cete mperattq e a nd N D V I but110 StIGh relatio 血 ps w er e evi de ntforforest ov er
So utheaste m Anstra血 La mbi11 and E hr ch(1 996)n otedthat atbro adspatialsc ales血e existen ce ofa
n eg3tlV e血d 和 血 ceteITIPerahlre(Ts) and N D Ⅵrelationshipin w aterli mited enviro m n eI卑 h o也er
had
,
for v egetateds d aces(ev erg erLfor est)the slope of the TsI N D Ⅵrehtio n shlpispositiv e. Schdlz
alldH alper((1 995)11肝 e Shown thatthe relatio n shipisllighin the Nortlernhemispheremi ddle and high
latitudes
,
be cau seplad gr o wtll is signi丘car[tly redllC ed in the winter m orLths, 血e to decre ased
te甲Perabres, shorterdays, etc･ n elo werc orrelation eXists inthe s ubtropics andtr opicsI Padysince the
r n nlmurntemperahrefor v eg tative growt】1 are exc eded for agre aterportio n Of the ye ar. Negative
c orrelations o ccu rin far eastem Brazil, the Sa血el, India, Au stralia, and parts ofSoutheastern As ia,
Go w ard et al(1985), Nem ani and RE n ning(1 98 9), Eope andMcDo w ell(192), and C hotldhnry(1994)
als o sho w ed the n ega也v e relation shipbetw eenbothv ariables.
FollowiIlgthoseresearch evi de n ces,thepurpos e oftllispaperistoinv estigatethe relation shpbetw e en
N D Ⅵand airtemperab e fordiverse v egetatio ntypesin East As ia reglO n･ The v egetatl O n C O nSideredare
asin PartI:de cidt10 nSbro adleaf forest, e v e rg ee n c olnferotlSforest, e v ergreellbro adle afforest, mix ed
fore占t, forestand 丘eld, 血 血a nd,irrigatedcr op, grassland, s 飢′a 皿 a,Shrub, s emideser[alld des ert.
M E T ⅡOD S A N D D A T A
T 山s studytltiliz es850stalio n sforthe eightye arsperiod Jan u ary1 9 86to Decellber193a sdesclibed
in Par[ I. The stahstic al a nalyseswere applied to obtain the relatio nships betwee n N D Vland air
telnperatu rebased o nthe a m u al nd m o nthlytim e seriesdata.
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TYLeN D Ⅵ data w asderiv ed 丘o m Tim eSeries of 0.144
o Global Molth ly Vegetatio nCov er丘o m
NOA A /A ⅥIR R C D-R O M Vcr. I.0, which providedby N O A A/N E S DIS/N C D C(hltp://perigee･n cdc･
n o a a.go v.),
The v egetatio nb,pes w er ed riv ed 丘o mthreeglob aland co v er m aps areOIso nGlob al Ec osyste m s
(o lsoTL, 1994a, 1994b), United States Ge ological Sl mey (US G S) La nd Usen･ and Co v erSyste m
(An ders o n, et al. 1 976), 甲d Biosphere Atm ospheqeTransfer(B A T)Sche m e(D ickins on, et･ all1986)I
Details ofthese m aps are accessibleillhttp;//edc w w w･c r･tlSgS･gOV･
The Cli 血c Res earch Unit atUlliv ersitv of East AnBhaprovidesthe m o n也1v air temperattlredatain
C R UO 5 0.5 DegeeMo 血 lyClim ate Tim e
-Series(1901- 995)C D-R O M, Vcr:1･ April 19991
Fo r c o n sister[t, w e r e s a mpledthe ITLO n血Iy tetT[Perature, minLall, v egetation and N DⅥ images, forte n
minllteS SPa丘alresol 血o n, 皿 d then c orresponded wi thc o ordin ates ofea ch clim atic stationfio m Glob al
S daceSu rn n aTyOfI)aydatabase( 幽 )ov erEast As ia regio11･
R E StJLTS A ND D IS CtJS SION
Ge n eralR dB[tiotlShipbetw ee nNI)V IaLnd Air Te mpe rattlre
Figtlre1 shoⅥ′5 the eightyears m e an arLn ul ir[tegrated N D Ⅵ, m e an a m tl al airte mPer attlre. a nd the
distrib 血on ofv egetatio ntypesfor all 850c止血 atlCStation sin East As ia･ Gla n ce atthes eflgureS,thereis a
go od corespond血gbetw ee nthe N D Ⅵandv egetation m aps as n oted inPartI;butitis relativ ely n otwith
airte mperab m n ap. Asa n ex aI叩 e, the des ert 打e afro mthe Figu relcisdiscretelydlStributedin w est
C hin a 皿ds ol血 Mo ngoha, with specinc ND V I islesstha n1.5(甘igLlre la), Fr o mthe Figure lb, die
m ean aJm ILaltemperattFe Ofthis reglOnis m lgmg fro mO1 5
oC thatin fad c o uld be fo und ino血er
vegetatio n切)es a ndplaces su c王1 aSin cr ops 訂 eaS(n orhe mpartof C hin a)orinforest area(norulem part
ofJapan). We re alizedthattheairte mperabre m aps was m oreinfluenced bylatittldinalefFe ct, r athertha n
byv egeta血 n distribudon s.
ngtl reI.
D istribtLGon of(a) ah htI&l h tegr ated N D VI, (b) m e aJl an rLtla air te mpe r attl r e. aTld (c)
veget孔tiontype s.in EastAsia.
Figu r e2 ilhlStr ateS 也e relatio n ship betw ee nthe an n q al 血egraLted N D VIand m e an a 皿血1 air
te mpera加 eforal1 850clim a6c staLtions, Thereis n o appare nt relat10nSldpbetw ee nboth v arlables;the
corr elaho n co e氏cie nt w as0.40. To furherveri6, this restlt, the relatio nshipbetw eellND Ⅵand air
te mpeI虹11re W ere an alyzcd bas ed o nln Or[thly tim e seriesdata of e ach statio n(n ot sho wn), Negativ e
correlatio n c oefB derltS W ere m erely distdbutedin deserts are a of Chhla. It m atcheswi th dle reSllt of
La mbin and ヱhrllCll(1996)thatthe area in w aterli mited eH V lrO Ⅱm entS has a n egativ e c orrel 血o n. The
positiv elower correl血 'ns¢essdl an0･40)o ccu ri?stLrrOundlngandareal andtendtobe ahigherpositive
in the v egetatedare a of forest , w o ods, and crops m n brth MD ngOlia, e a stC hina, Kore a and Japa n. It w as
interestlngthat a v egetatedpart of Chin a(Men由a, Mengw ang, Rnili. etc.)haspositiv ecorrelationsless
than O･40･ We realiz ed that thisa m is bolnda巧 with the tropics, which perhaps haslo w N D Ⅵ-
temperattF e re血ion ship.
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Figu re 2. Sc atter pJots
■betⅥ ･e eT)
iIlteg mtCd ND V Iv e rstlS m e an a h n tLal
temper&tttre(oC)tbr 850st札tioTISin the
stlldy are 3･
VegetatioIITy pes, M oIlthlyND ⅥandAirTenlpe rattL re
The N D VIrespo ndedto air te mperat町 ebased o ndilre e n cesof tiJn elaghasbe ende m o nstratedbv
an alyzingthe correlationsbetw ee n co n cu rre nt m ollth 1yN D Ⅵa ndairte mp戸rattlrefofthe s a m e m o nth(0),
pre vious m or[th(1),two previo1'S ln Or[th(2)～ av e nge c o n curr entandprevlOtlS IT10nth(0＋1)I a v erage o?e
andtw oprevio us mo正th(1＋2), andaverage c o n ct m e7(IPhstw oprec eding m Dr[dlS(0＋1＋2), a s sho w n ln
Table l･ h general,the ND Ⅵrespo ndsto airte mperatu reilltim elag of 0. It m ean sflleN D VIofaglVen.
m onth is v eryiTd hen c ed byairte mpera土tu e ofthe sam elnOnth. The exception is ev ergr eenbr oadleaf
forest with 血1elag of2L Thetl m elag ofgrassland a nds emi des ertisO＋1, e v e11也otJghits r-valu eis n o
sigmi fica ntlydlffere nt wi thtim elagof 0. Ho w ev er, aprecis elag car notbedeterminedsincethedata lユSed
here w ere m o nthly, a ndit m aybellaPpen edwith inlessth an on e m ollth.
Tablet.
Lin e ar c orTelation betw e en m o ntbly N D Ⅵ姐 d air te npe r atLlr efo r e 且Ch v egeta:tion
t
typein variotIS
tim ehgs･ T he t mdeI
-1in e y aln eden otestIIC r C OeWICie山tfor on etype v egetatioTLaS a Wholc, whilcthe
boldv aJIteindic atestbehij曲esto n efo rthe reT)reS entBLtiv e statioI1.
For est
Dc cidt10tlSbro adle&ffo rest 旦道三 0.75 0.43 0.含4 0.6 1 0.75
- Pu ngs an, Eo rea 0.8 4 0.7 7 0.49 0.怠3
` a.65 0.7 7
Evergrc en c otlifTeT Oll.qfTore st 虹Zま 0.6 9 0.45 0.75 0.5 9 0.70
- Tai Ning, C hin a 0.7 5 0.6 3 0 3 6 0.7 2 ().5 1 O.6 4
Evergre el broadle affor est 0.4 2 0.6 5 旦塁 0.5 5 0.7 2 0.66
- Jian g chen. C l立n a 0.2 4 0.53 0.7 1 0.4 1 0.65 0.5 5
rVoods
Mi】【edfore st 旦こ旦乏 0.7 2 0.3 9 a.会2 0.5 8 0.7 2
- Jillhalai, C hin a 0.7ク 0.6 8 0.4 0 0.7 7 0,5 6 0.6 9
Fore stand field 旦連星･ 0.6S 0.3 5 0.7 8 0.5 3 0,6 8
- Rl10 C an2S. C l泣n a 0.8 1 0,66 0.36 0.7 6 O.5 3 0.6 7
Cl･OP/c nd
Far mland 旦道三 0.76 0,4 4 0.8 4 0.6 2 0.7 6
- Iw a miza w a,Japan 0.85 0.71 0 38 0.8 1 (),5 7 0.7 1
Irrig且Ied crop 旦道三 0.7 3 0.3 8 0,8 3 ().5 7 0.7 2
- Klla nR Ylla 0.$ 5 O.6 9 0,3 6 0.8 0 0.5 4 0,7 0
Gr a sses
Gm ssla nd 0.3 0 0.78 0.5 6 追 0.6 9 0.7 8
- Nang qen, C hln a 0,7 5 0.7 7 0.5 9 0.7 9 0.71 0 .7 8
Sav an n a 皇道乏 0.7 4 0.4 5 .0.8 2 【】.6 2 0 .7 5
- San che nfa, M o ngolia 0.8 3 0,7 6 0.4 9 0.8 2 0.6 5 0.7 6
Shrub 91 a 0.74 0.5 0 生Z旦 0.6 4 0.7 4
- Karuiz a w a. J8D a n 0.S 1 0,7 1 0.3 9 0.7 9 0.5 7 O.70
Des ert
Se mide 皇ert 0.7 4 0.75 0.5 6 giZZ 0.68 0.75
- U[& ngo m, M ongolia 0,76 0,73 0.4 9 0.7 7 0.6 4 0.73
Desert 0.0 0 0.15 旦⊇卓 0.0 8 0.2 1 0.15
- Shlqu anhe. C hizla 0.1 3 0.3 4 0.4 占 0.24 0.4 1 0 3 4
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FigtLr e3a 血o w sthe relado n血ipbetw ee 皿N D Ⅵ皿 dthe seas on al cycle ofalrte mPerat町 e data B
L
O m
19S6to 1993 fortw elv e v egtado ntypes･ As n oted inPa^ I. e v ergree皿bro adleaf forest, shrub, s e mi
desert, a nd desert co mpar ativ ely sho w ed litde ir[terad n u al ND Ⅵ du n ng a year and fr o myearto year
v ariabilib,, while de cidu9u Sbro adleaf forest, c r ops, andgr asse e xhibited large flu ctu atio n s of ldghalld
lo wN D VIwith ha v ear.
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(a) (b)
(a)Tim e s eries of m oJlthlyND VIv e rstISC mPe r 3tu r efo rJaJItLa ry 1986to Dec e mbe r1993;dot
line m e atlSm e &hteTnPe raLtu rC and da sh liJle m e a n sthe besl: c o r r eli(ted oftithe lag. O) Sc atter
diagr a m s ofm o nthlyN D VIatLdte mpera[ttlrefo r wholedata ofe a chvegetatioTltype.
As a ch江m Cterisbc of sd)tropics, the se aso n al cycle of air te mper ature data sl10 W ed appar entlarge
hteran malv ariabih申 血 n -1g aye arforallv egetationtypes, exc ept the e v erg e enbr o adle afforest. Asw e
expe cted, th i岳v e琴etaLtion is distributedin tropicsbou ndary ofso uth CI血a(Mellgla, Meng W ang, Ruili,
etc), which has alittle airte mperBLtt m V ariabilityin ayear.
Tal)1e2.
Co r ehtloJI CO et 丘cield(rll)etw e en n o nthly ND V Ia nd AirteTn TIe rBhr c co 皿tltLedtkSh g v 札Eiotv 川TL且1y 9b
≡三羅窟露写■′-～′ ly-'ー ゝ 1 =ポ' 丑■蔦玩詑-･5浮環 苛-′ `': 2;～弓*-=薄て･こ:～汚≦.I
I
モモン主:.”i.:■'‾'1.≡j>-L<::メ;
蛮莱肇寄≡･<≒.. ty ...莞≒, 牧.轍要塞墓蓬髪萎 弓｡琵彰薬毒新港 , " =概 要柔得宗.
Dl∋d du on sbr oadl帆r 0.8 6 6 9 0.畠69き 0.蕃73 2 0.8 7 4 6 0.8 6 5 9
Ev ergre en c oniferotzs 0.7 4 75 0.7 49 0 0.7580 O,7 5 B O 0.7 4 5 9
Ev eqgre enbr oadleaf 0,72 43 0.724 6 0.7 2 4 8 0.7312 0.7 2 4 6
h4i】⊂edforest 0.85 38 0.8 5 9 2 0.$6 2 6 0,8 6 3 4 0,i 5 1 7
Forest8nd 五eld 0.写2 5 3 0.8 2 8 5 0.$3 40 0,i3 4 7 0.8 2 E O
FarrrllむId 0.86 4 4 0.$75 6 0.875 6 0.8 7 5 7 0,8 6 2 0
lrrigatedcr op 0,g 6 7 0 0.$686 0.8 6 9 0 0,$ 6 9 0 0.i657
Gr as81and 0.8 1 9 1 0.85 6 0 0.8 6 1 1 0.8 6 2 1 0.g 1 6 4
Sav an l a 0.843 4 0.B6 7 0.8 6 6 8 0.867 6 0.8 4 0 6
S hnユb 0.7 78 5 0.7 8 6 2 0.7 8 6 2 0.7 8 63 0.7 7 4 7
Se mi desert 0,7 76 9 0.7 9 4 0 0.79 4 1 0.7992 0.7 7 2 0
Desert 0.49 10 0.4 9 1 5 0.49 6 1 0.4 9 7 1 0.49()6
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FigLlr e3b ilhlStrateS SC atterdiagra ms of N D VIversus airterr[peraLture11血gthebe st
･c o r rehtedtim elag
assho wn in Table l･ For allvegetatio nQ,pes,thepolyn o nlia order-1, -2, 13, -4 a nde xpoIler(tial 叫 s es
gav e sigmi 丘c 皿t(r w er e m orethan0.70, e xceptdesert,it w aslessthan 0.50)and approxilnalelydie S am e
correlation c oefBcielits (Table 2). Therefore, the relatioTLShips w ere adeqtLately sho v m by lin ear
regressio n;hcpw ev er, they hav e c o nsiderablydif6ere nt slopes
.
am o ng thosevegetations(Taple 3)･ me
highregressio n slope correlat dto the v eg申tion stlntha v e slmi 1arflu cttntiorLSbetw e enN D VIand air
telnPeraturewithin ayear(de cidu o usbr oadleaf fo rest, gr assland. sa v a n n a. e上c.)a s sho叩 in FigLIre3札
On the o血er hand, evergree nbro adle af forest, s emi desert. a nd des ert e xhlbited large diqere nt
flu cttlation sbetw e ellbothv ariablesthat m atch wi dlthelo w v alu e ofslope.
Tables.
Me a n a n ntLal iJ)tegr ated NDVIv allle, a A n tlalair te mpe m [ttLr e(T),
tim el且g, COr rel且tion c oe岱cie nt(r), r egressio D Slope (S, Ⅹ1000),
a nd r atio of TI N D V L
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Fo J 野(.9
De cidu o L)Sbm adZ6af 3.
J
)
. .7 7 3 8 0 0.6 6 69 13L65 2.26
Ev e rgr e e n c onife rou s 3.86 16,55 0＋】 (L7475 9.75 4.2 9
EveTBr e erLbro adle 8r
Wo ods
4.63 15.4 O (r.7ユ4 3 _i.69 ,7,ユ3
hilX ed fo r 蝕t 3.56 1Ll.花8 l) O 7;5さ宅 lul一 3_(.姑
F(】r鴎ta rLd (t etd
CT TIPS
FLl rrnland
3.6 3 16.16 l) U.S
l
. .5.3 ll).呂ユ ↓.ヰ5
2 73 ll_】9 (F 0,86iL4 9.5持 4_1=
Ir n甚atedc rop 2.S6 1 4.46 () 0.B671) 9.53 5.1)6
GT U E S e S
G r AS 5lEuld 2.1 9 2.48 O＋l 0.8191 13.65 1..1
S3 V a 皿 a 3_0 4 ll.27 O O.S434 10.54 3.71
Shr ub
DL･.Ye r(
S 血 de se rt
3.64 ll).9g 0, D＋l IJ.7785 7.8 1 3.〔J2
1.24 4.1 7 0＋1 (17 76 9 2.01 3 36
De s e rt 0,74 5.ll 2 0,4910 0.O 1 8 6,91
萱,
蔓,
=@
Th Tr h rq
F i色tlt
･
e4.
Reh tio n ghip betw e eJl n e d)I
m lld h tegmled N DVI Bnd
ntca n 且I m Ⅶal air tc mperabq e
co r re spo nding lo the 飢
′e m aJo p
pJlytOl11eS･
risbas ed o nlin earegressioll m alysis.
No surpisingly, 也e de ns e c an opies of forest and w o ods had high valle Of ir[tegrated N DⅥ v ahle
(morethan3.27), wl11e crops 拡1d gass eshadlo w er ranging&oln2.19to3,0. Desertarぬ 11adthelo w est
one(1essthm l･24) (Table 3)･ From 也is table. the m e an a m lnl air te mperahlre Sho w s n oCle arly
difFeren c es a m o ngthetw elv e v eg tatioTltypes, aS alsoillu strated in Figtl re4. Nev ertheless, die rangepf
也e ln O n血1y air telnperature W asdiffered sigmi 丘c ar[tly a m o ng 也e v egetatiorLtypes, For e x ample, the
ev ergreen broadleaf forestis o11ydistribtted hthereB10 n Of 10-25
oC, wllile the des er(sis-15- 2OoC per
ye ar. The sIJrfacete皿perattW e-N DVIratio of Nenla nialld Ru n n ng(19 89)lu sbeeTL als o co mputed in this
stndy. As e xposed in Table 3, the lo w ratio w asin for est , wllileit w ashigtLi血 dzyla nd v egetation of
des ert.
C O N C L IJSI O N
In c o11Clus10 n
,
the relation shlPbetw ee n m eall a m tlalintegrated N D Ⅵa nd m e a n a n n ual airteITLperattlre
in East Asia as a Ⅵ･holeisrelatlV elyi11Signi丘car[t(r = 0,40). Itse ems the m ea n a m血 alrte mperatur edata
is inadequ atelyto des cribe the v egetatio ndistribtitio nin tlllS are a･ This c or[t asts w lth the m ea n an n u al
integrated N D V Ia nd m e an a m u alrinfdlrelatio nshipthal w edescribed in PartI. The ex c eptlO ntO th1S
w as appeared whe n血e relatio nships w ere a nalyzed bas ed o n ea ch v egetat10nty pe･ Al lv egetatio ntypes,
e xcllldingdesert, sho w a signi丘ca ntlin ear c orrelated betw ee nNDⅥ andairtemperature(r > 0.70). In
ge n eral, the NDⅥ respo nds to alrte mPeratuleintim elagofO･ It m e an sthe N D Ⅵofa glV en m Ollth is
v ery influ e n ced by air te mperature ofthe sa m e m o11th･ The hlghregressio n slope c orrelated to the
v egetat10nSth2[tlュave Si mi 1arflu ctu血 o n sbetw e enN D Ⅵand air te mperattq e witldn ayear(decidt10tlS
broadle af forest, mix ed forest, fa mland, BraS51a皿d, etc･)On the otllerb皿 d, e v e rg eell C Onife rou sforest,
e v e rg e e nbro adleaf forestshrub, a nd deserte xhibitedlargedifferer[tfluctu ationsbetw e ellboth v arlables
that m atch withthelo w v alu e ofslope.
T his study suggeststhatthe v egetatio ntypesdo differwithrespe ct to m eall an n u al illtegratedN D Ⅵ,
regresio n slope, a Jldra血 of airtelnPerattLre･ N D Ⅵ, but relativ ely s a m eto m ea n a n n ual airte mperatt m
and tim elag. Therefore, for the pu rpose of la nd c ov er classiflCatio n. it wi ll be us e丘1 to addother
ellviroluTle ntalpara meter stlCh asdB[yle ngth andrainfall beside airterrlPerature･
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T he atlhorsdeeply appreciate 也£ prodtlC CrSOf Tim e Genes of GlobalM orlthly VeBetat10 nCo v er&o m
N O A /A V ⅡR R: April 19851 Dec e mber 1997. N O A A/N CDC. 里 幽
辿窒⊇圭 迎 . T he C R U O5 0. latnoAgddded m orlthly clima[tedata hasbee n stlPPied bythe Clim ate
lmpa cts Link ProjectOJK Departm elltOf dieEn vir on m e ntCo Ⅱtract EP G1/1/16)onbellalfofthe C R U,
Univ ersib, ofE ぉt Angha.
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